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AMENDMENT TO THE SP ECIFICATION 

Please amend the specification by deleting the text that was added to the specification 
after Table 12 on page 3 1 and which reads as follows (and is struck-through): 

Fu ill im analysis o f no rt n i n n nm pfri was p ayfrirmtd te Hntimtiino lattic e 

p aram e ter s uaing t h r fr I I - ftg equipment "* ™" fhllmvine operating oonditiono: Th e s ampl es 

w o r o in ponder form nH were pr « p™*H fnr nnalvaio bv adding o small amount of MIST 
(National Inot i tut o of Standards and Tosting) silicon metal powdor. The NIST silicon m e tal 
poirdor b a cuitificd standard "-.twini thnt i n unod to corroot the peak pooition calculations for 
e rror: in incn umrnt -"p"-"" Thir r mwrior h ' Dnd - io - tho P Qwdof blond of ^° sam P k> 
powdor and the NIST silicon metal powd e r, was mixed with an organic binder and acoton e to 
form a slurry. Th o r e sulting slurry was affixed to o glass slide and then allowed to dry. 

Diffraction data wao oolloctod using standard Braggo optioc minimized for 

p e ak mio luti o n. P atn was n nUnrtrH nf i i^g a minimum a n 00 8 d e cr ee s st e p in th o rang e of 
75 degre e:: to 135 degroos The?? ? Step pnHtinnr. wi>m r. a l e ctpd so as to maximum the aootiracy 
of th e p e ak position determination. Data wa s oolloct o d for four seconds at each st e p. 
Coll e ct e d diffn e t i rn rtntr was first nnrractad for instrument on-or using th e NIST silicon 
referenc e pattorn. Precise d imunion poalc positions wore d e t e rmined by fitting a pseudo - 
Voight funtt ic n t? thn eetieeted Hnm T tnico parameters for each of the SiAlON phaa e o w e re 
dotormin c d fr o m thf peak r nniHnnr h ! i ' " niri f T 1 <<lft<int n q uaroa " m e thod. Tho resultan t 

paramet e r rrror? ♦ fnr ^ ; " r nf " Tlttin(iifi fnr th ° alnha pr ' mo SiAION pnag0 tho beta 

prim e SiAlON phas e of oaoh example, 

Tablo 13 bclo"' fnrth the resttte nf th t wo lattic e parameter m e asur e m e nt s 

whore those lattice paramotero m e asurem e nts hav o on error of * .0001, e xc e pt wher e indicat e d 
by on asterisk (*) that shews »n «rrnr in th e measurement. 
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R esults of Lattice Parameter Measurement for Samples 982, 1 1 15A, 1 1 15B and 1371P 
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Tabl o 1 1 b o loi- sets frith the sentent nfthn nlph-. SiAtQN nhoao in w e ight poroont of th e two 
pha:o oompozito (if, th" nfr* 1 " V{ * inT>r P hnn " nnri tho " Q ta siAlQN P" 00 0 ^ mc fibul a 
tho olpho SiAlON phase, and th e ytterbium content (tn moles) contain e d in th e grain boundary 
for th e four samples of Tabl e 13. 

Tablo H 

Tho Cont e nt u f Alpha SiAlON Phas e in the Two Phase Composite, the Formula of the Alpha 
SiAlON Phase and tho Ytterbium Content (in mol e s) Contained in tho Grain Boundary 
for Samples 9 8 2, 1115A, 1115B and 1374P 
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Tlio formula for olpha S iAlON phas e is Yb !< 84u^v^A4(m*flA^^-<> T ' J ^ te 

va luo; of " n " and "z" o re n l PlTlnt'"* fr " m th " hitin * prfim e tora measurements uoine th e 
following formul a : a=7 1irhr and r>-s Hx. units ar e in angstroms. Equations ar e 

from Z.Shen, T. Dcotrom, and M.Nygron, Ytterbium Stabilized a piolon ooramioo, J. Phys . 

P: Appl. Phy:. 29 Thfl * mim ftf " m " QC 1 ual t0 thr0 ° tim e s *° valuo of " K " ^ 

value of "n" i : c=tim n tH frrrr eatetristieBS hnn a d upon th o overall composition of tho alpha 
SiAlON phaoo, tho phaso d e nsity of the nlpha SIMON phoflc, th e sint e red density of tho alpha 
SiAlOH p h a^i, tho "z" value, nnd thf beta * ION nnntnnt from th e x - rav diffrootion result s- . 
¥ hoso oaloulotiom aro as dooorib u d OJ follows: q-7.60112+O.03zand c-2.90751 4 O.027e, 

Rof cr Ttng to the results n nt f nTth Tnhln n nnd Tnbl e 14. m its broader 

ao poots it ia op p m unt that th o ro e xi s ts a r e lation s hip b e tw ee n th e oontent of bota s ilicon nitr i de 
a tho silicon nitride otnrting powd e r and e ach on » of th e following: th e amount of alpha 
SIMON phaso that is prooent in tho alpha beta S iAlON coromio material, tho composition of 
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t he ove r all olphi bcto SiAl™' eefaaie material includ i ng tho comoooition of tho alpha 
S LUON ph opo nn ri th f ee*n r nririn " nf hf * n Si AloN phno e - and 1110 compo°'tion of th e 
groin boundary including tho raro earth oontont (e.g. ytt e rbium) in tho grain boundary. 

I n r eg a rd to tho alpha SiAlON content ef the *» ' phn h « tn Si A ION c e ramic 

mat o riol, tho rcoultn ihv"' a aentinuaJ inrmnn o in th e aloha SiAlON phas e oontent in rooponso 
to o docroao e i n tho beta cont e nt of th o silicon nitrido starting powder. Tho increase in the 
alpha SIMON ph m n r nntr nt beeemes more rffflmntir as th o beta contont moves closer toward 
th e 0 weight percent l e v e l aa is especially shown by tho incrooo e of about 5 weight porcont in 
the alpha SiAlON phw (*r"" 43 7 "'™ght pnmonttn 17.1 weight p e rcent) a s tho b e to oont e nt 
d e cr e a s e s from 2 w e ight porcont to 1 .5 woight perc e nt, and by the inor e ao e of about 15 weight 
porcont in th e alpha SiAlON phage (from 17.1 weight percent to 62.7 weight percent) 00 the 
beta content doorcases from 1 .5 woight perc e nt to 0 woight p e rc e nt. 

In rogerd to thf rnrr eafft ™ntn«t in th» ilptu SiAlON phase, tho r e sults show 

a continual do o rr t nr in the rare earth rnnmnt in th e alpha SiAlON phase in respons e to a 
d o oroano in th o beta oontent of tho silicon nitrid o starting powd e r* Th e increas e in th e alpha 
SiAlON phase contont beoomes mor e dramatic as tho b o te content moves closer toward th e 
0% leve l as is especially shown by the door c ase of 0.32 moles to 0.29 mol e s (about a 9.1 
percent d e cr e e) of ytterbium in th o alpha SiAlON phag e as the beta content decroasoo from 
4-g -w e ight p o rcont to 0 woight p e rc e nt of th e starting silicon nitr i d e powd e r. 

ft can also b e appreciated that tho contents of th e other elements in the alpha 

S iAlON phase chang o in r oo ponso to the beta content of th o silicon nitrido starting powder. In 
roapons e to a doorcase in tho beta oontont of tho silioon nitrido starting powder, th o silicon and 
nitrog e n contents increase and the aluminum and oxyg e n contonto d e cr e as e . 

In r ogard to the nrt enrth (i e , ytterbium) nnntnnt the grain boundary, th e 

rosulto show a continual dooroaso in tho raro earth contont i n tho grain boundary in rooponso to 
0 docroaoe in the b e ta content of tho silicon nitrido starting powd e r. The door e as e in th e rare 
oarth oontent becomes more dramatic aa tho beta contont moves olooer toward the 0% lovol. 
■ This is oppooially shown by tho docroase of 17.5 porcont in the mole contont of th e ytterbium 
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in tho grain boundary as the bota oontont decreascD from t.5 weight poroont to 0 woight 

It b alco the cn?r feat thn Beftteat »f hnti> rilioon nitride in th e oilioon nitrid e 



carting pon - dar impa r t" the bete Si « ION pHnr . o whor o in tho starting silicon nitrido powd B r 
thot had no bota silicon nitrid e form e d o beta SiAlON phao o with a high e r "z" valuo. In this 
re ga rd, th o V valu e o f th n hnt n SfaMQN p 1 """ 1 thnt " rnr fnrmnri frn ™ a nUicon nitrido sorting 
p ow d e r th n t d id n o t h n r ° a n y r h - rn " ,nr - nA<lT which waa 113 pefccnt m -0 "™ than 
"z" valuo of ft be t - o; A lfur r' ,,,^,, fnm " d froTT1 a starting ailioon nitrido powdor that had a 2 
w eight porocnt bota oont e nt r 

It can thun b e ;cc n t h n* ,Un eenteat of bete stfteea nitrid e hnf, an impact on 

ospcots that i nfluence prop e rties of the a lpha b o ta SiAlON c e ramic, and h e nce, impact fee 
porformano e u f t ho alpha bota SiAlON c e ramic product ao, for onampl o , a cutting tool. More 
s pecifically, the s e changos affect tho thermal conductivity, thermal e xp a nsion and Young's 
Moduluo of tho c o mmie, u ud thoo o proportioo influ e nc e tool porform a noe. 
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